INTRODUCTION
============

Takayasu\'s arteritis is a well known, yet rare chronic inflammatory arteritis that affects the large vessels, predominantly the aorta and its main branches and the pulmonary arteries, and it leads to vessel wall thickening, fibrosis, stenosis, and thrombus formation. The symptoms of this disease reflect the patient\'s high blood pressure and end organ ischemia, such as coronary ischemia, cerebral ischemia, and extremity ischemia. The natural mortality rate of this disease is between 0 and 30% at five years, and the cause of death can be with congestive heart failure, myocardial infarction, cerebrovascular disease, and renal failure, which can be caused by ischemia based on stricture or closure (angiostenosis) of arteries ([@B1]). Therefore, aggressive medical and surgical treatment is required for patients suffering with major complications and a progressive disease course. The initial reports have revealed excellent results of percutaneous transluminal angioplasty (PTA) for treating patients with Takayasu\'s arteritis ([@B2]).

We report here on a case of type IIb Takayasu\'s arteritis, as determined by using the new angiographic classification of Takayasu\'s arteritis ([@B3]), in a 17-yr-old young woman. Her disease involved the ascending aorta, the aortic arch and its branches, and the thoracic and descending aorta, but not the renal artery.

CASE REPORT
===========

A 17-yr-old young woman was referred to our hospital with a 2-yr history of claudication of the lower extremities and severe arterial hypertension. Physical examination revealed significantly different blood pressures between the both arms and legs: 160/92, 180/95, 82/57, and 92/61 mmHg in the right arm, left arm, right leg and left leg, respectively. The patient\'s body temperature was 36.8℃, the heart rate was 80 beats per min, and the respiratory rate was 20 per min. Levine grade III/IV bruits were audible over the left submandibular lesions. A grade 2/6 systolic murmur along the right sternal border and abdomen bruits were also detected. The pulses in the upper extremities were normal, however, the pulse in each of the lower extremity dorsalis arteries was absent. Ecchymosis was observed on the fundus of the eye and hypertensive retinopathy was not noted. The neurological examination was normal. The chest radiography showed mild cardiomegaly. The electrocardiography showed normal sinus rhythm. On admission, her hematological and biochemical values were within their normal ranges, except for the erythrocyte sedimentation rate (ESR) 83 mm/hr (normal, 0-9 mm/hr) and, C-reactive protein (CRP) 6.19 mg/L (normal, 0-0.36 mg/L). The urinalysis was normal. The 2-D transthoracic echocardiograpy showed trivial aortic regurgitation, mild left ventricular hypertrophy and a left ventricle (LV) ejection fraction of 70%, according to the modified Simpson\'s method.

After admission to the hospital, it was observed on 24 hr-ambulatory blood pressure monitoring (24-hr ABPM) that there was more than a 30 mmHg average difference between the upper extremity blood pressure and lower extremity blood pressure, which were 162/101 mmHg and 132/85 mmHg, respectively. On 3D-computed tomographic (CT) angiography, the ascending aorta, aortic arch and its branches, and the thoracic and descending aorta, but not the renal artery, were stenotic. The diagnosis of type IIb Takayasu\'s arteritis was made according to the new angiographic classification of Takayasu\'s arteritis ([@B3]). Neck magnetic resonance (MR) angiography showed the cut-off and near total occlusion at the osteal lesions of the left common carotid artery ([Fig. 1](#F1){ref-type="fig"}). The left common carotid artery showed marked wall thickening and luminal narrowing, with a pinpoint lumen being seen on carotid Doppler sonography ([Fig. 2](#F1){ref-type="fig"}). PTA was performed in the thoracic and abdominal aorta with using a 4.0/12 mm balloon catheter. Stenting with a 4.0/14 mm Niti-S stent in the aorta was then performed ([Fig. 3](#F1){ref-type="fig"}).

The patient was discharged from the hospital on the 12th post-procedure day, with oral antiplatelet (plavix® 75 mg/day) therapy, steroid (40 mg/day) and immunosuppressive therapy (cyclophosphamide 100 mg/day, methotrexate 10 mg/mmHg and 130/78 mmHg, respectively ([Fig. 4](#F1){ref-type="fig"}). On 3D-CT scanned after 2nd months of the procedures, the lower thoracic and abdominal aorta showed an intact lumen and good stent alignment ([Fig. 5](#F1){ref-type="fig"}). The bruit from the abdomen disappeared and the pulse in each lower dorsalis artery was also monitored. Just prior to discharge, the laboratory findings were within normal levels for the ESR (2 mm/hr) and the CRP (0.32 mg/L) ([Fig. 6](#F1){ref-type="fig"}).

The patient has been free of symptoms and there have been no cardiac events with ESR at 0.5 mm/hr and CRP at 0.1 mg/L during the 2-yr of clinical follow-up.

DISCUSSION
==========

Takayasu\'s arteritis can be defined as chronic inflammatory arteritis that attacks the aorta, the coronary artery that originates from the aortic bifurcation, the pulmonary artery, and so on. In terms of the gold standard for diagnosis, according to the American college of Rheumatology 1990 criteria for the classification of Takayasu arteritis ([@B4]). If these criteria are satisfied, then there is 90.5% sensitivity and 97.8% specificity. According to the new angiographic classification of Takayasu\'s arteritis that depends on the angiographic finding and vessel involvement, the disease is divided into Type I, the branches from the aortic arch; Type IIa, the ascending aorta, aortic arch, and its branches; Type IIb, the ascending aorta, aortic arch, and its branches and, the thoracic descending aorta; Type III, the thoracic descending aorta, abdominal aorta; and/or renal arteries; Type IV, abdominal aorta and/or renal arteries; and Type V, combined features of types IIb and IV ([@B3]). These systems are useful in that they allow comparison of patients\' characteristics according to the involved vessels and they are helpful in planning surgery, but they offer little information on the prognosis. Ishikawa defined clinical groups based on the natural history and complications of the disease. This case was type IIb Takayasu\'s arteritis. However, this classification, based on angiographic finding, may offer less information than Ishikawa clinical classification, based on the natural history and complication in prognosis.

The activity of Takayasu\'s arteritis can be measured by the ingravescence of the symptoms, an angiogram, and an increase in the ESR, CRP, interleukin-6, regulated on activation, normal T cell expressed and secreted (RANTES), etc ([@B5], [@B6]). Recently, the disease activity can also be measured by CT, MR, and \[^18^F\] fluorodeoxyglucose positron emission (\[^18^F\] FDG-PET) imaging in a non-invasive manner. The intensity of MR enhancement of the arterial wall and \[^18^F\] FDG-PET show a positive correlation with both the ESR and CRP levels, therefore, they may be correlated with the disease activity and so represent useful diagnostic indicators ([@B7]-[@B9]).

The standard medical treatment for Takayasu\'s arteritis include steroid treatment with methotrexate, azathioprin, cycloposphamide, and so on ([@B10], [@B11]). Recent reports have indicated that infliximab treatment can be applied when the patients experiences a relapse of the disease in spite of steroid treatment ([@B12]).

In the case of Takayasu\'s arteritis with vascular stenosis, it can be positively treated by internal treatment and operational treatments such as angioplasty. Although the diseases that are susceptible to operational treatments are not well established, they usually include renal arterial stenosis, ischemia that hinders daily life, cardiac ischemia caused by coronary arterial stenosis, ischemia caused by cerebrovascular stenosis, and aortic regurgitation ([@B13]-[@B15]). PTA has recently been being used for treatment along with invasive surgical operations ([@B16]). Surgical bypass of the stenosed segment is often complicated by graft reocclusion, anastomotic site aneurysm, and morbidity ([@B17]). Angioplasty offers a less invasive, cost-effective, and safe method for relief of stenotic lesions in patients with Takayasu\'s arteritis ([@B18]). Stent placement has been reported for the treatment of stenosis of the abdominal aorta and small arteries such as the carotid, mesenteric, or renal arteries in Takayasu\'s arteritis ([@B19]).

In summary, our patient was treated with PTA after treatment with steroid and methotrexate cycloposphamide, and her blood pressure became under control. Continuous follow-up is needed to assess the effect of steroid reduction on the disease activity.

![Neck MR angiography demonstrates the cut-off, filling and near total occlusions (arrow) at the osteal lesions of the left common carotid artery on the posterior-anterior view.](jkms-23-551-g001){#F1}

![The neck carotid Doppler sonogram. (**A**) Right common carotid artery shows normal luminal diameter without abnormalities. (**B**) and (**C**) Color flow doppler ultrasound scan (**B**) and spectral analysis (**C**) show a normal arterial flow in the right common carotid artery. (**D**) Left common carotid artery shows marked wall thickening and luminal narrowing. (**E**) and (**F**) Decreased blood flow on Color flow Doppler ultrasound scan (**E**) and decreased peak systolic pressure on spectral analysis (**F**) are noted in the left common carotid artery.](jkms-23-551-g002){#F2}

![(**A**) 3D-CT angiography shows focal stenosis in the descending aorta, but not the renal artery. (**B**) Percutaneous transluminal angioplasty was performed in the descending aorta using a 4.0/12 mm balloon catheter. (**C**) A 4.0/14 mm Niti-S stent in the aorta was inserted after ballooning.](jkms-23-551-g003){#F3}

![24-hr ABPM shows more than a 30 mmHg mean difference between the upper extremity blood pressure and the lower extremity blood pressure. (**A**) 24-hr ABPM of an arm before and after PTA (**B**) 24-hr ABPM of a leg before and after PTA. 24-hr ABPM, 24 hr-ambulatory blood pressure monitoring; PTA, percutaneous angioplasty.](jkms-23-551-g004){#F4}

![(**A**) CT angiography shows the focal stenosis in the descending aorta beyond both renal arteries. (**B**) 3D reconstruction of CT angiography shows severe stenosis of the abdominal aorta, beyond both renal arteries. (**C**) After the insertion of a stent-graft, CT angiography shows the dilation of stenotic segments in the descending aorta. (**D**) 3D reconstruction of CT angiography after the insertion of a stent-graft.](jkms-23-551-g005){#F5}

![Changes of ESR and CRP levels.](jkms-23-551-g006){#F6}
